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AB A non-human transgenic mammal encoding human FIX protein without the 

benefit of the presence of a complete milk gene sequence for gene rescue, 
and a signal sequence, active in directing newly expressed Factor IX into 
the milk of the animal at levels in an unactivated form that is suitable 
for subsequent processing for therapeutic applications in treating 
Hemophilia B is provided. The transgenic mammals are preferably 
pigs, cows, sheep, goats and rabbits. The transgenic mammal 
secretes 200-5000 ug Factor IX per mL of whole milk and has 5-140% 
specific activity as compared to Factor IX from human plasma as determined by 
an activated partial thromboplastin clotting time assay. The application 
include milk derivs . for oral delivery and oral tolerization in the 
treatment of Hemophilia B. 
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AB A non-human transgenic mammalian animal, as described above, contains 
promoters for variant human Factor VIII gene expression, and a signal 
sequence and secretion motif that is active in directing newly expressed 
Factor VIII into the milk of the animal. Furthermore, Factor VIII is 
modified to improve its stability in milk and for therapeutic applications 
in treating Hemophilia A. The transgenic mammals are preferably 
pigs, cows, sheep, goats and rabbits. The transgenic mammal 
preferably secretes 20-1000 ng of human factor VIII/mL milk and the 
specific activity is at least 50-500% less than the specific activity of 
factor VIII isolated from human plasma as determined by an activated partial 
thromboplastin clotting time coagulation assay. The applications include 
milk derivs. used for oral delivery and oral tolerization in the treatment 
of Hemophilia A. 
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AB This invention relates to an isolated DNA mol . including a mammary 

specific promoter which has been modified by the insertion of at least one 
complete STATS binding site, said modified promoter providing enhanced 
frequency of expression of a heterologous gene to which it may be operably 
linked. STATS binding sites appear to play a role in gene expression in 
the lactating mammary gland and including the elements in the promoter 
leads to increased levels of expression of genes under control of such a 
promoter. Mammary gland-specific expression constructs with a reporter 
gene under control of promoters containing the STAT 5 site were constructed and 
introduced into transgenic mice. Tissue specificity 



was not absolute as low levels of expression of the reporter were found in 
other tissues that were different from those found for the unmodified 
promoters. Promoters carrying the STATS element showed normal patterns of 
developmental regulation in gestating mice although timings and levels of 
expression were altered with up to a 10-fold increase in expression of the 
reporter gene over control animals. 
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JP 09510094 T2 19971014 JP 1995-523443 19950124 

AB Methods for genetic engineering of the milk of a non-human mammal is 

characterized so that it contains heterologous components produced as the 
secondary gene products of a heterologous gene integrated into the genome 
of the transgenic non-human mammal are described. The heterologous gene 
encodes an enzyme such as a human enzyme selected from the group 
consisting of glycosyl trans f erases , phosphorylases , hydroxylases, 
peptidases and sulfotransf erases . Especially useful in the practice of the 
invention are human glycosyltransf erases . The desired heterologous 
components include oligosaccharides, glycoconjugates. The 
oligosaccharides and glycoconjugates may be isolated from the milk of the 
transgenic mammals and used in the preparation of pharmaceuticals, diagnostic 
kits, nutritional products and the like. The whole milk may also be used 
to formulate nutritional products that provide special advantages. The 
transgenic milk may also be used in the production of specialized enteral 
nutritional products. Methods for transforming oocytes and screening 
preimplantation embryos for the presence of the transforming DNA are 
described. The cloning and expression of a cDNA for a human 
fucosyltransferase in transgenic mice using the whey 
acidic protein gene promoter to direct mammary 
gland-specific expression in mice is demonstrated. 
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